Insensitivity of guinea pig ventricular delayed rectifier IK to intracellular trypsin: implications for channel structure and function.
Intracellular application of proteolytic agents modifies the function of many voltage gated ion channels. The presence of a trypsin sensitive inhibitory domain in a channel protein may be important for G protein dependent activation. Guinea pig ventricular IK is modulated by a direct G protein pathway. The aim was to determine if guinea pig ventricular IK is also modified by intracellularly applied trypsin. Whole cell and excised inside out configurations of patch clamp were used to record IK from guinea pig ventricular myocytes before and after cytosolic application of trypsin (1 mg.ml-1). We used previously reported effects of trypsin on the L type calcium current (ICa) to monitor dialysis time and enzyme activity in whole cell experiments where IK and ICa were measured concomitantly. Addition of trypsin to the solution bathing the cytosolic face of excised membrane patches had no effect on the amplitude or kinetics of IK. When added to the pipette solution and introduced by cell dialysis, trypsin had no effect on whole cell IK, even when significant effects on the amplitude and kinetics of ICa were evident. Guinea pig ventricular IK is not enhanced or otherwise altered by intracellularly applied trypsin. Therefore direct phosphorylation independent enhancement of IK by guanine nucleotides cannot depend on interactions between G protein subunits and trypsin sensitive inhibitory channel domains. The lack of trypsin modification of cardiac ventricular IK suggests that the structure of the endogenous delayed rectifier K+ channel may be different than that of other voltage gated channels.